








for this safety standard. Board members also visited Coast Guard Air
Station Elizabeth City, North Carolina to familiarize themselves with
Coast Guard rescue helicopter equipment. '

35. An internal and external inspection of the tankship .CAPTAIN SAM

0.N. 233433, sistership to the lost vessel, was conducted by:Board members
during routine drydock inspection in May 1977 at Caddell Shipyard, New
York, to better understand the construction, condition and arrangement

of the latter prior to its loss. This ship had also been lengthened

at approximately the same time as the CHESTER A. POLING, and upon boarding
CAPTAIN SAM on drydock, Board members, owners and American Bureau of
Shipping surveyors found a total of four holes caused by deterioration

in bottom plating of cargo tanks 1, 2, 3 and 4. They had been soft
patched from the interior at some time previously. - Some exterior welding
in the bottom plating appeared to be deeply pitted and fissured; in
particular, a butt weld for virtually full width at number 4 cargo tank's
forward end. The visual inspection of cargo tanks internally was hampered
by the conditions which prevatled. A substantial amount of tight scale
and corrosion coated all of the steel and could not be readily removed
manually to expose the structural members. Therefore,defects such as

pits and cracks, and wasted steel (to some extent) were totally undetectible.
The absence of adequate lighting and scaffolding further restricted
attempts to assess the ship's material condition. The upper portions

of bulkheads and side shell plating and attached stiffeners could only

be viewed from a distance, either by standing on a deep web bottom frame
or the tank's access ladder, with the aid of a handheld flashlight.

(These working conditions were reportedly identical to those experienced
by Coast Guard inspectors at the 1975 drydock and internal examination .
of cargo tanks).

The shell plating was gaged during this drydock period on subsequent
dates, with renewals in the midbody area completed thereafter as listed
below:

K~2 - Prame 60 to 53 32 ft. x 4 ft. 1 in. x 5/8

K-3 - Frame 53 to 48 - 9 ft. 6 in, x 5 ft. x 5/8 in.

A4S - Frame 54 to 47 - 11 ft, 2 in. x 5 fr. 10 in. X 5/8 in,
A58 - Frame 48 to 44 - 32 ft. 9 in. x 6 ft. 3 in. x 5/8 in.
B4S — Frame 51 to 47 - 12 ft. 3 in. x 5 ft. 2 in. x 5/8 in.
B3S — Frame 47 to 44 - 20 ft. x 7 in. 9 1in. x 5/8 in.

C2s - Frame 24 to 16 - 16 ft. 2 in, x 3 ft. 11 4in. x 5/8 1in.

36. {(a) Battelle Columbus Laboratories was awarded a contract to conduct
2 metallurgical examination of selected pleces of steel from the tanker
and reassembled in a partial mock-up at Coast Guard Support Center,
Boston, Massachusetts. Battelle's task was to report the results of

the laboratory analyses, without interpretation, conclusions or recommendations.
Their summary stated that on the basis of visual inspection alone, many
small cracks were noted on top and bottom surfaces of plating, near

the fracture. Chevron marks on the main fracture indicated three distinct
fracture origins, two of which were in longitudinal seam welds, and

one of which was in a transverse butt weld. A considerable portion

of the main fracture was battered to the extent that the nature of that
portion could not be determined. '
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(b) The transverse butt weld and longitudinal seam welds appeared
to have been made with a single, machine made, two wire submerged arc

weld on the top, followed by several passes of manual overhead shielded

metal arc welds on the botton. Radiographic examination and metallographic

sectioning revealed small defects in the seams and rather large defects,

probably entrapped slag in the butt weld.

(¢) The chemical compositions of the 0.50 inch thick plates and
longitudinal stiffener were found within the specified range for ABS
Class A steel, and the composition of the 0.75 inch thick plate was
within the specified range for ABS Class B steel. The tensile properties
and yield strengths were generally within specifications and the nil-
ductility transition temperature of the fiat keel strake was 45°F, Charpy
V-notch impact properties were determined for the plates, a longitudinal
stiffener, and the welds.

(d) Fractures-A map of the portion of the fracture studied is
shown in figure (5). The circled letters designate the pieces that
were sent to Battelle. The pieces of the bottam plate were bent with
the concave side of the bend generally being upward, especially along
the fracture. The centerline bulkhead also was bent, and a vertical
stiffener on the bulkhead had been bent backward approximately 90 degrees,
Four of the longitudinal stiffeners remained attached to the plate at
positions several feet from the fracture, but they had been torn from
the plate near the fracture. The stiffeners also were severely bent
as though they had been pushed toward the stern. Fractures in the attached
stiffeners occurred in one of three places: 1in the fillet weld, in
the stiffener, or in the plate. The locations of some of the individual
fractures are indicated by Roman numerals in figure 5. Most of the .
fracture in the flat keel Plate was badly battered, giving the appearance
that it had been pounded by the mating fracture surface prior to the
ultimate failure. This implies that the two halves of the hull maintained
their alignment for some time after some plating and stiffeners failed.
The flat keel plate fracture surface was probably a brittle mode failure.
Most of the fractures in both A-strakes and the port C-gtrake were tearing
shear fractures. The surfaces were smooth and at approximately 45 degrees
to the top and bottom surfaces. Battelle's metallographic examination
revealed that the deformation associated with the tearing shear fractures
was all downward, indicating that the forward half of the ship was moving
dovnward with respect to the aft half as the bottom hull plate tore
apart. A tearing shear fracture, as opposed to a tensile or propagating
shear fracture, generally is the final event in a fracture process and
is not associated with fracture initiation.

{e) Secondary Cracks-Many secondary cracks were observed in the
top surface of the longitudinal seam welds and the plate within a counle
of feet of the fracture. Secondary cracks were also observed in the
bottom surface of the flat keel within an inch of the fracture: Some
of the cracks were opened fairly wide, suggesting that the plate had
previously been bent upward and the cracks probably formed when the
plate was bent back downward.
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(£) Welds—Corrosion on the surfaces of welds made them so rough
that it was not possible to obtain meaningful data by ultrasenic inspection,
Radiography was fairly successful, but interpretation of the radiographs
was sometimes difficult because it was not always possible to distinguish
between internal porosity and external corrosion pits. Intermittent
small porosity was observed on the longitudinal seam weld between the
starboard A-strake and flat keel strake, with porosity being worse near
the aft end of the sample. A number of transverse cracks were observed
aft of the butt weld in the seam weld and in the plate. In the longitudinal
Seam weld between the flat keel and the port A-strake, some porosity
was observed, as well as several cracks. The seam weld between the
port A-and C-strakes displayed many transverse cracks in the vicinity
of the stiffener attachment marked 1 in figure (5). There was also
a 2 inch long line, possibly indicating lack of fusion. The transverse
butt weld in the flat keel strake had evidence of porosity and/or entrapped
slag along the entire available length of the butt weld., There was
also evidence of lack of fusion between passes, and the overall quality
of the butt weld appeared to be very poor. Many small secondary ecracks
were seen in the adjacent plate edge near the fracture, according to
Battelle's report.

37. (a) Although the University of Kansas consultant's report and that
of the U.S. Coast Guard Merchant Marine Technical Division differ in
details, they ave generally supportive of each other in arriving at
conclusions and explaining the reasons for failure of the hull girder.
They differ in that the Coast Guard engineering analysis indicated the
- likelihood of a compressive failure occurring in the deck structure

of the POLING with the ship in a sagging condition. Although no physical
evidence or testimony exists to support this failure mode, it was theorized
in this study that the deck was the area of the POLING most susceptible
to initial failure. It was further thought 1likely that tensile failure
in the hull bottom was due to lo ~cycle fatigue at a stress concentration
rather than simply being overstressed. In this view, the evidence of
buckling at the bottom was caused by buckling failure in the hogging
condition after considerable tensile failure in the bottom. Finally,

the particular ballasting was considered a significant contributing
factor to fallure of the hull, which could have been avoided by other
loading configurations. '

(b) In analyzing the factors which led to the hull failure of the CHESTER
A POLING, the University of Xansas consultant to the Marine Board of
Investigation differed somewhat in finding that the high stress levels

led to inttfal fallure in the vessel's bottom. The complete failure

was a combination of overload, buckling, brittle and shear modes of
failure with other factors, i.e., design, materials, welding, and loading
contributing to these various modes of failure. Of these, neither the
quality of welding (some of which could be considered as satisfactory

and some as unsatisfactory), nor materials, nor design (although the
serrated longitudinal stiffener profile was not the most desirable)

was as important a factor as loading. That is, in this advisor's opinien,
the extreme sea conditions, along with the particular condition of ballast,
resulted in stresses estimated to be in the range of 25 -~ 30 ksi in

the sagging condition and about - 10 ksi in the hogging condition.
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The still water bending stress in the bottom plate was estimated to
be about 10 ksi and the dynamic bending stress in the range of 15 -
20 ksi.

(¢) These stresses were calculated by the University consultant based

on long term loadings prepared by ABS. Using ABS short term loadings,

the maximum tensile and compressive stresses would even be higher.
Although the actual tensile yield strengths of the steels used in the

ship were 39 ksl or greater {minimum ABS specification value is 32 ksi),

a nominal stress of 25 - 30 ksi is extremely high, in the consultant's
opinion. Furthermore, the critical buckling stress decreases to about - 9
ksi (from - 31 ksi) when just one stiffener is removed. Once a single
stiffener is lost, and initial buckling occurred, subsequent inelastic
deformation and cracking of the bottom plate, with brittle fractures
initiating at these cracks, subsequent tensile instability (shear failure)
and final failure of the hull girder would be expected because of the
extreme overload condition. '

38, 1In order to develop the total bending stress experienced by the _
CHESTER A. POLING, the Coast Guard Merchant Marine Technical staff {initially
developed the sectional modulus of the ship's midship section at the

time of the loss. This was of primary concern because of the strong
evidence of considerable hull wastage, which could significantly affect

the section modulus for the vessel's midship section and thereby, resistance
to large bending moments.

The following assumptions were made to calculate the wasted section
modulus:

1) Wherever gaged thicknesses were taken in the salvaged plate, the
average value of the gaging for each type of plate was used as the section
thickness.

2) In all other sections, the scantling thicknesses were taken
to be 75% of the original.

3) Buckling and post-buckling behavior of panels in compression
were taken into account using an effective width method in the caleculation
of the section moduli below.

ORIGINAL WASTED
S deck; S bottom S deck: § bottom
HOG 6296 5849 4778 4854
SAG 5812 6158 3821 5322

The initial step.in determining the stresses experienced by the
hull structure of the POLING was to calculate the bending moment experienced
by the ship due to loading conditions and sea state. This bending moment
is represented by Mt, where:
M=¥M +M
t sw wave induced
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loading condition. The SCHP computer program was used to calculate
the magnitude of the bending moment at 41 locations (stations) along
the POLING's length, with tanks number 2,3,4, and 5 fully ballasted
and tanks 1 and 6 empty. This loading condition resulted in a sagging
condition amidships with a maximum bending moment of 22,521 ft—-tons

at 128.23 ft. aft of the forward perpendicular. This loading con-
dition exceeds the allowable still water bending moment in accordance
with the 1976 ABS Rules (by 2%).

A. Msw - is the still water bending moment of a vessel due to its .

B. M Wave induced - is the dynamic bending moment actfon. The SCORES
Computer Program was used to calculate the root-mean square (RMS)
magnitude of the bending moment for the POLING at 21 stations. Two
Sea states were examined through the use of this program:

1. Seaway A - is the unidirectional wave spectrum associated

with waves having a mean wave length of 10 times the significant

wave height. This spectrum was used to caleulate the dynamic

bending moments affecting the POLING for a“gignificant wave height

of 25 feet at relative wave headings of 140%,150°, 160°,170°%, and 180°.

2. Seaway B - is the unidirectional wave spectrum associated with
waves having a mean wave length of 7 times the significant wave height,
This spectrum was used to calculate the dynamie bending moments
affecting the POLING for the same wave height and relative wave headings
listed in the previous paragraph.

Bending Moments and Stresses '
Representative bending moments of 65,600 ft-tons gag and 20,500
ft-tons hog were calculated based upon a still water bending moment
of 22,500 ft-tons sag and the wave induced bending moment from
the 1-in-1000 highest wave associated with the spectra. This
1-in-1000 wave 1is the largest wave associated with the wave spectrum
that occurs in 1000 wave periods, It is reasonable to assume
that the POLING encountered such a 1-in-1000 wave since it occurs
approximately once every two hours in Seaway A and B, The dynamic
contribution in the following tables is the 1-in-1000 bending
moment amplitude (= BM times 3.72).

rms

25'Foot Significant Wave Height
SEAWAY A SEAWAY B
Wave Heading 140° 150° 160° 170° 180° 140° 150° 160° 170° 180°
Max. Sag Moment 60837 63813 65301 66045 66417 62697 64557 65301 65673 65673
Max. Hog Moment 15795 18771 20259 21003 21375 18195 19515 20259 20631 20631

SWBM: 22,521 ft-toms (sag) .

32




39, A study report from Massachusetts Institute of Technology looked at

the sea state and the response of the POLING to those seas, The report
highlighted the influence of ships speed upon ship response; in particular,
an increase from 0 to 6 knots showed an inerease in hull stress of about 40Z.
Tn addition, MIT found the ship was more influenced by developing seas than
by fully developed seas. Or stated in another way, those seas developed

by a storm moving into the vicinity of the ship induced higher stresses than
those seas developed by distant storms. Their studles showed at speeds of
about 6 knots approximately 140 slams per hour would occur. MIT had access
to scientifically derived sea state data collected in the area of ocean
involved, which tend to validate the heights and lengths of seas reported

by Captain Burgess and Harry Selleck before the ship broke in half. Other
of the consultants (ABS, Coast Guard) tended to discount the possibility of
25 to 40 foot seas, with a length between crests of 175 to 300 feet, as
reported in testimony taken by the Board of Investigation.

40. ZLoadlines and Stability

In addition to other standards and regulations, the loadline regulations
establish safety criteria for certain vessels engaged in commerce. Infor-
mation was developed during the investigation of this casualty by review of
records and testimony from Coast Guard and American Bureau of Shipping load-
1ine administrators, who described and explained the loadline standards under
which the CHESTER A. POLING operated on its last voyage. Because it failed
to survive that voyage, this investigation sought to explore the degree of
protection afforded the CHESTER A. POLING by those regulations.

Under authority delegated to it by the U. 8. Coast Guard, the American Bureau
of Shipping administers 46 Code of Federal Regulations Part 44 and 45,
reviewing the construction, design, and arrangements of vessels, inspecting
them, and issuing to them loadline certificates without further reference

to the federal authorities in routine cases. The CHESTER A. POLING had always

had a speclal service coastwise loadline and was categorized as a self propelled

barge under 46 CFR 44.05-20(c). The self propelled barge category was
included in the law to consider a large group of Great Lakes type vessels in
operation at the time the Loadline Act was passed. The concept and procedures
generally aim toward assuring that an operating vessel will have sufficient
freeboard to prevent breaching of the vessel's weather deck openings by the
seas, and have sufficient "reserve buoyancy" to cope with anticipated sea
conditions. According to testimony given an evaluation of hull strength 1s
an integral portion of the loadline assigning authority's review process.
The continuing responsibility for evaluating and reviewing the CHESTER A,
POLING's hull structural strength and ability to withstand loads resided
within the American Bureau of Shipping, acting as the delegated loadline
assigning authority for the U. S. Coast Guard, even though the vessel was no
longer "in class™. This assessment is understood to include both a physical
inspection and calculations of hull strength, including the midships gsection
modulus, by the loadline assigning authority. Information elicited during
the investigation disclosed that at present there is no routine review of
loadlines by the Coast Guard before issuance by American Bureau of Shipping.
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are embodied in the American Bureau of Shipping Rules for Building and
Classing Steel Vessels. Thus, a vessel found to meet these construction
standards is considered under 46 CFR 45.107 to have adequate strength

for assignment of the corresponding loadline. Although a required section
modulus is outlined in 46 CFR 43.15-17 for coastwise routes the scantlings-—-
steel thicknesses and shapes~-in turn are based upon a ship of a "standard"
configuration, which, at the time of enactment of the loadline regulations

in the 1930's, was a vessel with a length to depth ratio of 15.

The 'standards of hull strength such as section modulus of the hull girder .

The sectional modulus and scantlings of the CHESTER A, POLING was found
upon review in 1956 to be adequate for oceans service, except that its
length to depth ratio was 16. Since the POLING had an L/D in excess

of 15 a Special Service Load Line deslgnation was assigned by ABS and

in accordance with practice at the time was approved by Commandant U.S.
Coast Guard letter dated 29 February 1956. Recent calculations by Coast
Guard engineering staff show that the as-built gsectional modulus exceeded
that required by the loadline regulations by about 60% and at fracture,
exceeded the section modulus required by ABS by about 40%. At the time
of development of the loadline regulations, a standard tankship of _
usual type designed to meet classification society rules on Great Lakes
or limited coastwise service would incorporate very roughly about 50%

of the sectional modulus of a full ocean service vessel,

This could vary considerably, depending on other details., Neither of

these scantlings schemes however, included in it explicitly a presumed
loading, or stress level, which the hull girder should be capable of
accepting once the ship was underway. Loading manuals and trim and

stability booklets were developed as an approach to establishing operational

limits of loading (of hull stress) to which a vessel should be exposed.

The loading manual, based upon a complex series of engineering calculations,
brings together the vessel's buoyancy curve, lengitudinal distribution

of weights on the ship and various cargo {(or ballast) loading arrangements.
The final bending moment curve, a numerical value, is divided by section
modulus and a final “stress numeral" is derived. After consideration

of such items as hull material and design details, stress numeral limits
are established. Stress numeral limits as prescribed should not be
exceeded by the master in operation of his vessel.

Further testimony givem by loadline administration offiecials indicated
the special service coastwise loadline assumes the following conditions:
that sea states near shore may be not as severe as offshore; or 1f sufficiently
severe to approach a vessel's limiting stress loading, a ship's master
has ready access to a relatively nearby harbor of refuge and can thus
extricate himself from a storm before the ship is damaged.

Due to the ship's date of construction, the master of the CRESTER
A. POLING was not required by federal regulations to be provided with
sufficient information (in a form approved by the Commandant of the
Coast Guard), to enable him to load and ballast the vessel in a manner
to avoid unacceptablé stress in its structure, and compute the stability
of the ship under varying conditions of service.
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CONCLUSIONS

1. The cause of the casualty was total structural failure of the hull
girder in way. of number 3 cargo tank. This in turn was due to (a) adverse
ballast configuration, (b} the combination of ship's speed versus sea
conditions encountered, and {¢) a reduced sectional modulus of the hull
midship structure due to deterioration, (not necessarily in any order

of significance). It was not possible to determine with precision the
exact location of the fracture origin which initiated massive structural
failure. There were probably small, multiple point failures scattered
throughout 'the. cargo tank's plating and stiffeners which may have fractured
more or less simultaneously. The hull girder being thus weakened greatly
increased the loading of the remaining intact portions, and with increased
loading and loss of supporting stiffeners, instability failure or cowmpressive
buckling occurred. The two halves of the hull remailned substantially

in alignment for an unknown period of time, while cracks opened progressively
around the ship's girth. The mating surfaces of each crack sustained
battering blows as the mid-body hogged, sagged and twisted. Ultimate
failure may have occurred when the ship encountered the large wave described
by Harry Selleck. As surprising as it may seem, the hull vibration
described by Harry Selleck as it entered the last big wave was similar

to hull vibrations described by other members and former members of

the crew on previous occasions. This suggests that a major portion of

the hull girder was effective until just before final rupture.

2. The Board adopts as its own, the conclusions of the Coast Guard.
Merchant Marine Technical Division study as follows:

(a) With the actual ballast quantity and distribution and with
wasted hull scantlings, the POLING could possibly have survived
a gsimilarly oriented seaway with significant wave heights up to
18 feet.

(b) Had the ballast carried been loaded in tanks 1, 2, 5 and 6
or 1, 3, 4 and 6 instead of tanks 2,3, 4 and 5 as actually loaded,
the ship could have survived the seaway encountered regardless

of wasted hull scantlings, and in fact possibly could-have
survived a seaway with significant wave heights of 31 to 33 feet.

(c) With:ﬁhe ballast as actually loaded and with original as built
scantlings the POLING could have possibly survived the seaway encountered

and could have survived a seaway with significant wave heights
up to 27 feet.

3. The alternatives available to Captain Burgess with respect to navigating
his ship through severe seas were to (1) delay departure from port to

avoid adverse conditions, (2) if exposed to heavy seas while underway,
either seek a harbor of safe refuge, or (3) alter course and speed so

as to minimize the impact of storm driven waves upon the hull. The

decision to ballast all, some, or none of the cargo tanks in some time

sequence could only be made in conjunction with his appreciation of
expected weather and sea conditions.
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provided with the necessary weather and sea predictions to enable him

to make an informed decision prior to departure from Boston, Massachusetts,
as to whether it was advisable to delay sailing until the approaching

storm had passed, or the need for full or partial ballasting prior to
entering exposed coastal waters.

It is the Board's conclusion that Captain Burgess was not adequately .

4. FEven though Captain Burgess apparently did not receive or hear the
forecast sea heights prior to departing Bostonm, it 1s concluded that

the wind-generated sea height predicted and broadcast by the National
Weather Service was significantly underestimated and therefore misleading
for recipients of the forecasts. The apparent incongruity between meteoros-
logists' theoretical understanding of wind-generated swells and reality,
in this instance, was emphasized in the "hindcast" provided to the Board.
The meteorologist formulating the report which predicted 3 to 5 foot

seas based his computations on data gathered by observation of the actual
storm in which the tanker sank; this analyses was therefore in arrears

by at least a factor of four.

5. The master's ability to assess environmental conditions, once underway,
was very much hampered by the lack of gaging and metering instruments.

The tanker was not equipped with elementary equipment such as anemometers,
pitch and roll indicators, or RPM vs. speed tables. Since no accurate

input was available, Captain Burgess had to rely upon "seamans eye'

to form an opinion concerning the rising intensity of the storm he encountered.
This in turn may have hampered him in making timely decisions concerning
baliasting and evasive action.

6. However, even if more accurate data gathering means had been available
it is doubtful that the ship's captain could have utilized the resultant
information meaningfully to avoid disaster, since he was also without
numerical data regarding the structural strength of the CHESTIR A. POLING.
In conformance with the practice of most mariners, for example, he was

of the opinion that a vessel's stresses are reduced when operated with
seas coming from nearly directly ahead, and avoided steaming in the
troughs with a beam sea. Rolling, then, which actually reduces the
longitudinal loading stresses on a hull and is preferred to pitching

in terms of ship's (not necessarily human) considerations was a situation
which Mr. Burgess avoided. Analysis by MIT indicated as many as 140
slams per hour were likely; however, if noticed the master did not consider -
these important and other crew members did not consider ship motion

and response too unusual. Even if he had had all available information
concerning the structural adequacy and Integrity of the vessel such

as would be included in a loading manual or trim and stability booklet,
he would have been unable to make an informed assessment of the ship's
ability to respond to existing sea conditions. The master could only
estimate very crudely the magnitude of the forces impinging upon the

ship, and arrive at a decision based solely on his own experiences to
take evasive action.
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.. The nature of this ship's business virtually guaranteed that it
0

perated almost continuously in close proximity to shore. In this case,
the wind and seas were continuously setting the vessel toward a near

lee shore, and the master compensated accordingly by steering a course

to seaward of his normal route. When conditions, at about 0930, were
becoming sufficiently severe for him to consider various evasive maneuvers,
the lack of a nearby safe haven and a lee shore were both factors which
induced him to attempt continuing the voyage. The course change to

a northuwesterly heading upon rounding Cape Ann, Massachusetts was expected
to provide the tanker with a quartering sea, which the captain had experimentally
determined would result in easing the motion experienced. It was also
expected that the turn to 341°T could be made at about 1030 to 1100

if the ship were sufficlently distant offshore at that time. Conversely,
raturn to Boston entailed proceeding for about 2 hours on a reciprocal
course, thereby exposing the vessel to at least equally severe sea conditions
for a greater period of time. While calculations furnished the Board

show strong impact of speed on hull stress and increase dramatically

the number of "slams” the vessel encounters, testimony given the Board
suggested the master did not note unusual or dangerous hull movement

and vibration and had no information available to describe the influence

of speed on his ship. It is the Board's conclusion that Captain Burgess
exercised reasonable judgment under the circumstances, in selecting

a plausible course, speed and destination when confronted with the need

to extricate the ship from the storm.

8. Considering the multiple problems of defining the hull loadings,
certain basic assumptions for load line assignment should be reexamined.
.lalculal:ions by Coast Guard staff engineers show that the as built section
odulus exceeded the section modulus required by load line by about 60%
and at fracture the actual section modulus exceeded the required by
some 40%. This suggests that vessels may operate with special service
coastwise load lines while subjected to hull loadings far beyond those
expected by load line and beyond those outlined by claggification rules.
Further, it appears that a limited service coastwise load line assignment
1s based to some extent upon the notion that (a) sea and weather conditioms
near in shore may not be as severe as further offshore; and/or (b) that
general weather conditions in coastal areas are better known or understood
than farther to sea; and/or (c) that in any case, a ship finding itself
in extremis has an opportunity to seek refuge or avoid the problem by
not departing port until the problem has passed. It is coneluded that
this casualty casts doubt about the validity of these assumptions.

9. It is concluded that the sonlc gagings made in conjunction with

the March 1976 American Bureau of Shipping hull survey were misleading,

in that a2 majority of the side and bottom shell plating was not accurately
depicted. This is based on a comparison of the 1976 report with the

gaged samples of salvaged hull plating from the CRESTER A. POLING, as

well as deterioration found on the sister ship during drydock imspection,
and gaging data contained in the 1968 and 1972 gaging reports.
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The actual scantlings of the vital midships section plating appears

to have averaged in most areas substantially less than that reflected

by the 1976 gaging report. The 1968 and 1972 gagings filed by the American
Bureau of Shipping are thought to be more accurate baseline data, because
the 1968 readings were a second attempt to correct a previous report _
and thus, probably made with some care. It is also possible that, alterna-
tively, the 1972 plate measurements were inaccurate, and based on. the
limited evidence available, it is not possible to absolutely state which

of the two is the more correct. However, most of the 1972 readings

are lower than the 1976 and thus more in line with the even lower gagings
of salvaged plating made in 1977. The Board concludes that gagings of

this quality, in conjunction with a visual inspection made under limited
conditions during the 1976 drydocking periocd, resulted in a vessel receiving
the approval of the classification society and loadline administrators,

and certification by the Coast Guard, on the basis of imprecise and
inadequate information.

10, Based on testimony elicited from *and Charles Burgess,
it is clear that neither individual was we nformed of the overall
design and intended use of the Electronic Position Indicating Radio
Beacon (EPIRB) that they attempted to activate. The equipment is required
to be installed on board ship in a "float-free' rack, and it activates
automatically when afloat or if held upright to transmit a radio signal
for homing purposes on V)IF frequencies of 121.5 or 243.MilZ. These are
generally available only on aircraft receivers, or surface units equipped
with radio receivers tunable to these frequencies. Generally, Coast
Guard vessels and shore stations of the type which responded to the
CHESTER A. POLING could not have intercepted this signal, even if the
EPIRE had been activated. It is doubtful whether either of the two men
had in fact recognized the arming switch or indicator lamp provided,
either due .to an inconspicuous location or identification, or personal
ignorance of the operating instructions. The Coast Guard helicopter
vwhich assisted in the rescue of survivors was not airborne until after
the EPIRBE had been discarded and the two men on the forebody rescued,
but the aircraft pilet reported receiving no signals when he tuned to
its frequency. It i3 concluded, therefore, that the EPIRB probably

did not activate. Nonetheless, lack of knowledge concerning proper

use of this survival equipment, or the possibility of improper use,

did not contribute to the casualty or loss of life.

11. Hone of the required primary lifesaving equipment--lifeboat or
inflatable liferaft--was of any assistance in effecting the survivors'
rescue due to the following circumstances:

{a)} There was no boat or raft installed in the vicinity of the
pillothouse, forward (nor was there required to be, under current
regulations). iand Burgess could not make their way aft
across the submerged mid body of the ship after it breoke in two,
and they were effectively isolated from the remainder of the crew,
and the life boat and liferaft installed on the after house.

stern's low freebhoard, boarding seas forced Chief Hate and

his assistants to abandon attempts to rig out the ship'’s onlz lifeboat.
In their opinion, it was not expected that the boat could have

(b) Due to its location on the weather side of the shiil and the
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been hoisted out of its cradle, due to the stern's adverse heel

and list.  Finally, they conjectured that the boat would have been

. stove in by striking against the ship's side in short order, even
. if it could have been launched.

(¢c) TFor some unknown reasomn, the inflatable liferaft failled to

open as intended by its design. The techniques used by the men

who worked with it were seemingly correct, but the sea painter

attached to the COg inflation unit in the raft at some point 'apparently
resisted the men's efforts to withdraw it completely. This was
‘a temporary situation though, because the raft was later seen to

have lodged itself among some of the midbody wreckage, inflated.

The Board does conclude that the loss of this equipment deprived

the crew of a potentially effective tool, and thus may have contributed
to the 'loss of one life. ' I

12. Personal flotation devices were utilized by all the survivors of
this casualty when they abandoned ship. Based on- testimony

received, the Board concludes that this equipment performed as intended,
and furthermore, that PFD's were instrumental in saving lives. Charles
Lord, a non-swimmer, for example, floated -in a face upward attitude
until rescued by .CG 1438. The other survivors also related that their
preservers maintained them head above water with no great difficulty.

A ring buoy from the ship was also used with some success in supporting
two men. Due to hypothermia, exhaustion, trauma, bulky clothing, and
ingestion of salt water, the seamen were in most cases unable to fully
function after the first few minutes afloat. Had rescue forces not
been immediately available, this casualty would, in all probability,

have resulted in a much greater loss of life.

13. _wa_s lost at sea in the Atlantic Ocean off Gloucester,
Massachusetts when he unsuccessfully attempted to enter the helicopter

rescue Basket which was being maneuvered into position on or alongside

the afterbody. He was not wearing a PFD when last seen, and based on
eyewitiess testimony, it is concluded that he failed to don his_life )
preserver after changing into dry clothing sometime prior to the helicopter's
arrival. It is considered probable that failure to utilize his preserver

and to understand the use of a helicopter rescue basket contributed

to his death. o

14. The absence of communications equipment in the after accommodation
area of the CHESTER A. POLING (although not required by regulation)

hampered the crew's own organization of abandon ship e s well .-
as their rescue by the helicopter. For example, after
battery-powered loudhailer became unuseable due to salt water immersion,

the master was totally without means to direct or control his crew's
efforts toward survival. Chief Mate was unable to obtain advice

or solicit help from his superior, and after Coast Guard craft appeared

on scene, was unable to communicate with them to coordinate rescue attempts.
Ambient noise levels accompanying the storm were so high that the electric
loudhailer on Cutter CAPE GEORGE was ineffective. The helicopter pllot

was not able to instruct the POLING's crew about the proper methods

of tending the rescue basket guide line, or that they should maneuver

the basket onto a clear location on deck before climbing into it.
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He expressed the opinion that, under conditions such as existed during .
this disaster, one very important factor involved in successfully hoisting

people aloft is communicating to them the pilot's intentions as well

as specific instructions. The Board of Investigation therefore concludes

that rescue of persomnel from the after deck of this ship would have

been greatly facilitated had a radiotelephone of even limited capabilities

been available; and further, that *could pessibly have survived,

had the Chief Mate been given clear on-the-spot instructions concerning

the use of the helicopter rescue basket, with which he was apparently

unfamiliar.

15, ‘The Board concludes that surface Coast Guard units which responded
were taxed to the utmost in providing rescue services. Men were exercised
to the very limits of their abilities; the seakeeping and operational
characteristics of small Coast Guard craft were tested under most dire
circumstances. A scramble (carge) net rigged over the side appeared

to be of greater utility to those rescued by the Cutter CAPE GEORGE,

than did the metal jacobs ladder and block and tackle employed aboard

the CAPE CR0OSS. 1In either case, however, the men in distress were unable
to climb out of the water unaided since their hands were immobilized

by cold and exposure. They were pulled aboard only because they were

able to entwine thelr arms and legs in the net mesh or ladder rungs.

This 1llustrated the need for rescue personnel whenever feasible, to
attempt to enter the water themselves and secure a harness or line to

the immobilized wvictims., It is recognized, however, that under the
existing circumstances this course of action was of itself very risky

and could have easily resulted in only adding to the number of persons
afloat requiring rescue and assistance. Suitable recognition for the .
heroic efforts of military and civilian persons who responded was initiated
by Commander, First Coast Guard District.

16. Coast Guard first ald procedures and hypothermia treatment rendered
to those requiring it appeared to be adequate, with none suffering long
term 111 effects from their ordeal. Space and equipment limitations
aboard small Coast Guard units, as well as less than optimum working
conditions, appeared to influence the medical treatment given. For example,
it was found that carrying helpless, heavily clothed and waterlogged
victims from topside down steep, pitching ladders for immersion of the
torso in a warm showetr was time consuming as well as diffiemlit. It

is problematical whether the tanker's unconscious engineer would have
survived or, perhaps, had serious medical repercussions had more time
elapsed before his rescue from the ccean. This aspect of the operation
is not thought to have affected the overall outcome of the case with
respect to human survival,

17. There 1s evidence of a possible violation of 46 USC 574, 46 CFR
14,05-20 (4.e. failure to report the employment, discharge, or termination

of services of crewmembers on Coast Guard form CG 735~T) by Charles
Burgess.

18. There 1s evidence of a violation of the Federal Water Pollution
Contrel Act, 33 USC 1321(b), which has been further investigated by
the Captain of the Port, Boston, Massachusetts.
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19. The recommendations and comments entered in block 29 of report

forms CG 924F and block 34 of CG 2692 have been addressed in other conclusions

in this report.

20. With the exception of the above there is no evidence of actionable
misconduct, negligence, inattention to duty, or willful violation of

law or regulation on the part of licensed or certificated persons, nor
evidence that any personnel of the Coast Guard, or of any other govermment
agency or any other person contributed to the casualty.

RECOMMENDATIONS

1. Further investigation under RS 4450 proceedings regarding Charles
Burgess’ alleged failure to report the employment and discharge of his
crewmembers is recommended and was referred to the Officer in Charge,
Marine Inspection, New York, New York, in whose zone the Master resides,
on 19 May 1977.

2. Survival systems training should be provided merchant mariners within
an institutionalized framework. Such could be incorporated into the
curricula of merchant marine academies, upgrading schools for unlicensed
members of the merchant marine and further reflected in the examinations
administered by the Coast Guard. It is recommended that all examinations
for merchant marine personnel include questions on rescue and survival,
The uninspected towing vessel operator’'s examination is the only examination
that at the present includes questions on this subject. It is also
recommended that training in rescue and survival equipment and techniques
be required at the fire and boat drill held at the time of biennial,
midperiod, and annual Ccast Guard Inspections by vessel's personnel.

This should include the design and use of EPIRB's, helicopter rescue
baskets, inflatable life rafts, etcetera.

3. The dependency of mariners upon timely and accurate weather and _
sea state forecasts should be re-emphasized, both to users and providers
of the National Weather Services' broadcasts. It is recommended that

the National Weather Service be requested to consider the divergency
between predicted and actual sea conditions as described iIn this report
with a view toward producing a closer correlation between wind velocities
and sea heights in thelr coastal forecasts.

4. The Marine Board of Investigation recommends further study in the
following topics and areas, looking toward possible regulatory changes
and requirements:

a) That primary lifesaving equipment be fitted forward as well

as aft on tankships in coastwise routes which have working spaces
in the forebody usually occupied when the vessel is underway; that
consideration be given to broadening the applicability of 46 CFR
33.05-2(£),

b) That consideration be given to amending the current regulations
concerning primary lifesaving equipment requirements, with a view
toward requiring exposure suits now being manufactured under approval
number 160.071 as a portion of the lifesaving equipment on board

Coast Guard inspected vessels.
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¢) That limited range/power battery operated radiotelephone communi- - : .
cations equipment be provided in areas of tankships usually occupied h
when underway, other than the site of the main radiotelephone outfit, '

for survival purposes, where not now required by existing regulations.
Although this would not have prevented the breakup of thé ship, timely
communications between the rescue helicopter and survivors on the tanker
after body concerning proper use of the rescue basket could likely have
saved Joac daRosa's life. A small portable transmitter receiver would
also have been of assistance when the master on the forebody was trying -
to pass instructions to his crew, and when the Coast Guard patrol craft
was attempting to float a raft to the tanker.

d) 'That vessels be fitted with a suite of elementary instruments,

such as anemometers, barometers, pitch‘and_roll.indicators to enable
officers to better comprehend the natural environmental conditions .
to which their ships are exposed. As noted in conclusion 3, the master's
perception of the impending storm, and consequently his opportunities - '
to take early and adequate countermeasures for the safety of his ship,’ |
was considerably influenced by misleading weather forecasts. A barometer,f"
thermometer, and anemometer could have afforded Captain -Burgess '
quantifiable verification of the forecast and an opportunity to respond
earlier (perhaps to return to port) when he realized the true situation;
he would not have had to rely on "seamans eye" with the storm already

upon him,

(a) The Marine Board recommends that a method be devised to mark or
label Coast Guard helicopter rescue baskets with essential user
information. In particular, distressed persons unfamiliar with
hoisting requirements and procedures need to have Impressed upon _
them the desirability of landing the basket on unobstructed surfaces |
and that guide lines are to be tended to accomplish this. This '
simple assistance should be independent of any instruction which
could be imparted by radiotelephone communications.

(b) Though space and weight constraints limit the type and amount h
of rescue and medical equipment which can be stowed aboard small’ N
Coast Guard search and rescue craft, the experience of this casualty f"
supports a recommendation that cutters with freeboard such as the

95' patrol boat be equipped with scramble nets to assist retrieving s
distressed persons from the watér. Such equipment compé%ed favorably
with the less useful block and tackle, and flexible metal jacobs &
ladder also used in this case by the cutter not outfitted with
a scramble net.

(¢) One of the men rescued by the responding Coast Guard cutters
was brought aboard unconscious and displayed a marked degradation
of vital signs, believed due to shock and hypothermia. It is
recommended that body core (torso) warming equipment be developed
for Coast Guard use to enhance the first aid treatment administered
to persons in need of it.
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5. More specific guidance to Coast Guard Marine inspectors and vessel
operators than is presently avallable in existing Coast Guard documents

and publications should be promulgated concerning the conditions required
to satisfactorily inspect the interior of cargo tank areas on older

ships in clean product trade. In particular, uncoated tanks should

be carefully inspected at about the fifth Coast Guard biennial inspection
for recertification, and lighting, cleanliness and accessibility to

remote reaches in tanks should be a required precondition to assure

quality results of visual inspection efforts. It should also be emphasized
that thickness gagings must be compared with data previously tabulated

to reduce the chances of accepting information which seems plausible

but can be actually erroneous, misleading or inaccurate. Such verification
will also result in developing trend information useful for evaluating

the condition of the hull in the future.

7. In this casualty, the currently prescribed maximum hull steel corrosion
limits in the midships area, up to 20% to 25%, appears to have a causal
connection with an unacceptable risk level having been reached. Although
the original ship's design exceeded the required minimum scantlings, and
improper ballasting was a principal factor in this casualty, the hull plating
had deteriorated in certain areas to borderline tolerances, as noted in the
findings of fact, paragraph 33. A re-evaluation of this standaxd should

be made, particularly as concerns vessels of similar characteristics,

age, and employment as the CHESTER A. POLING, Under separate cover

the Marine Board of Investigation is forwarding to Commandant, U.S.

Coast Guard, a compilation of names of such ships.

8. The inter-related elements which comprise the concept of the special
services coastwise loadline assignment, and certain assumptions included
within this framework, should be reexamined in the light of the loss

of this tanker. Risk levels have been accepted which may either not.

be well defined, or not established upon sound empirical data. For '
example, the stress levels imposed upon the CHESTER A. POLING during

its last voyage clearly exceeded those contemplated by the American
Bureau of Shipping section modulus and scantling standards, and loadline
Tegulations. The Board of Investigation recommends that a review and
analysis of the empirical basis for the coastwise limited services loadline
be undertaken. It 1s also recommended that an information transfer system
be established whereby the American Bureau of Shipping will upon issuance
of each loadline asgignment, disclose to the Coast Guard the extent

of its hull strength evaluation and review.

9, Had ballasting been carried out in a different sequence of tanks,

it is likely that this casualty might not have occurred. Under current
regulations, 46 CPR 31.10-30, 31.10-32, 42.15-1 and 44.05-20, this tanker
was not required to have a trim and stability booklet or a loading
manual prepared to prevent over-stressing of a ship by improper loading.
The principal hull stress of a ship lying in still water is created

by the longitudinal distribution of the ship's weight, stores, cargo

{or ballast, in this case) and buoyancy resulting in a midship bending
moment.,
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arriving at a stress numeral for any condition of loading, which 1s

not to be exceeded. However, the computations required are normally
caleulated on the basis of a full (original) scantling hull sectional
modulus, and further are completed prior to the commencerent of a voyage.
Therefore, vhile it is recommended that the requirement for a trim and
stability booklet or loading manual be extended to include tank vessals
such as the CINSTER A. POLING, it is also recommended that the peculiar
characteristics of the short coastwise trade voyage be taken into consider-
ation. To be of maximum utility and accessibility, the method of deriving
a stress numeral should be such that the ship's master or mate will

not be overburdened by repetitive laborious or time-consuming arithmetical
calculations. The manning scale for this tanker permitted the two deck
officers on board, Mr. Burgess and Hr.- to alternate watches on

a six hour rotation. Fach would thus normally work twelve hours in
every twenty~four, in port and at sea. Under normal circumstances,

but one seaman (plus a '"dayworker') was available for assistance in
cargo handling, steering, navigating,etcetera. Further, voyages of
short duration involved continual operations entering and departing
port and navigating in coastal waters, close in shore, with concommitant
demands upon the crew, Therefore, it 1s suggested that any regulatory
change should encourage development of devices such as an electronic,
pre-programmed on board computer which can readily enable a master to
make informed and timely decisions concerning his vessel’s loading under
varying voyage conditions. This rapid problem-solving mechaniam would
parallel, for example, the modern trend to computer. assisted radar collision
avoidance systems. The instrumentation recommended in paragraph 4(d)

above could be augmented by sensors which generate ship stress input

to the computer on a real time basis, thereby providing the master with
guidance in making operational decisions and predictions. Actual (reduced)
scantling conditions would then be accounted for in arriving at safe

stress numerals.

The trim and stability booklet affords a simplified indirect means of .

10. Due to the loss of the equipment with the ship, the Board was not
able to determine the nature of the problem which delayed inflation

of the 1ife raft. Therefore, no recommendation is made concerning possible
remedies for this anomaly.
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